Increase in filtration coefficient from actions of melittin on neutrophils in isolated rabbit lungs.
Activation of neutrophils may contribute to lung injury in the adult respiratory distress syndrome. We added rabbit neutrophils to the pulmonary circulation of salt-perfused and ventilated isolated rabbit lungs. These neutrophils were activated by adding synthetically pure melittin to the perfusate. This led to lung injury as measured by filtration coefficient under no-flow conditions. We also activated neutrophils in vitro before addition to the pulmonary circulation. These preactivated neutrophils also produced lung injury, indicating a primary action of melittin on neutrophils rather than on lung. The injury was prevented by aristolochic acid, which is an inhibitor of phospholipase A2 (PLA2), and independently by catalase, which is scavenger of hydrogen peroxide (H2O2). Aristolochic acid also appeared to act primarily on neutrophils since addition to neutrophils in vitro prevented injury from in vitro activation by melittin. Aristolochic acid did not appear to act as a free radical scavenger since it did not prevent injury from neutrophils activated by phorbol myristate acetate (PMA). PMA is a direct activator of protein kinase C in neutrophils and leads to formation of H2O2 with consequent lung injury. We conclude that activation of neutrophils by melittin leads to oxidant lung injury possibly from activation of PLA2. Since PLA2 does not directly produce a second messenger, such as diacylglycerol or inositol triphosphate, it is likely that other actions of PLA2 produce an intermediary mediator. We previously showed that an inhibitor of eicosanoid synthesis prevents lung injury from exogenous PLA2. This suggests that the formation of leukotriene B4 (LTB4), a 5-lipoxygenase product of arachidonic acid, may contribute to the oxidant lung injury from melittin.(ABSTRACT TRUNCATED AT 250 WORDS)